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徴的な機能を有している。これらの機能を生かし、太陽電池の防汚膜と LIB (Lithium 
Ion Battery)の負極への応用を検討し、従来とは異なる新規の機能を付与させることに
よって特性を改善した。 
第 1 章では、本研究の背景と目的について記述した。第 2 章では本研究でコア技術で
あるエレクトロスピニング法の基礎を中心に、太陽電池への防汚技術と LIBへのエレク
トロスピニング法への応用研究に関して記述した。 
第 3 章では、エレクトロスピニング法で成膜した Poly(vinylidene fluoride-co-hexafl
uoropropylene)下地層を用いた高透過性と高散乱特性を有するSLIPS (Slippery liquid
 infused porous surfaces)膜の太陽電池への応用研究を報告する。高い全透過率及び散
乱特性を有するこの防汚コーティングは、従来の散乱特性を有さない SLIPS 膜と比較
し、太陽電池の発電特性を大きく下げることなく、防汚特性を改善出来ることを示した。 





第 5 章では、第 4 章で評価した CNF をベースとした炭素/酸化鉄複合ナノファイバー
の LIB 負極応用を報告する。酸化鉄/炭素複合体ナノファイバー電極は、導電剤、バイ
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Thesis Summary 
The purpose of this study is to improve the performance characteristics of secondary batteries and 
solar cells by the use of electrospinning, to solve environmental problems. 
Nanofibers have distinctive functions such as "super surface area effect", "nanosize effect", 
"supramolecular alignment effect". Utilizing these functions, we examined the application of 
antifouling films to solar cells and lithium ion battery (LIB) anodes and improved these 
characteristics by giving new function. 
Chapter 1 describes the background and purpose of this study.  
Chapter 2 describes the basics of the electrospinning technique and relevant studies employing 
this technique. 
Chapter 3 describes a study of Nanofiber-Slippery liquid infused porous surfaces (SLIPS) as an 
antifouling coating for solar cells. This coating exhibited high permeability, high scattering, high 
transmittance, and high antifouling properties, using a Poly (vinylidene fluoride-co-hexafluoro 
propylene) underlayer produced by electrospinning.  
Chapter 4 describes the application of polyacrylonitrile (PAN)-derived carbon nanofibers (CNFs) 
to LIB anodes. The investigation of the influence of the carbonization temperature showed the 
increasing temperature led to high rate characteristics, due to the promoted carbonization and 
conductivity of CNF with the increasing temperature. 
Chapter 5 describes the application of carbon / iron oxide composite nanofibers to LIB anodes. 
The carbon / iron oxide composite nanofiber electrode shows excellent performance characteristics 
without using an inactive material. In this chapter, the influence of carbonization temperature and 
press treatment was also investigated. It was found that the rate characteristics can again be 
improved by increasing the carbonization temperature. On the other hand, the press treatment 
improves the capacity density per unit volume but deteriorates the rate characteristics. 
Chapter 6 describes the application of carbon / tin oxide composite nanofibers to LIB anodes. In 
order to cope with the problem of the oxidative decomposition of CNF by transition metal oxides at 
high carbonization temperature, after preparing high-performance CNFs at a high carbonization 
temperature, a high-capacity material was supported by hydrothermal synthesis to prepare the 
carbon / tin oxide composite nanofibers. The carbon / tin oxide composite nanofiber electrode 
fabricated showed excellent performance characteristics without using an inactive material. 
Chapter 7 describes a summary of this study and the prospects for future work.  
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